A differentially methylated imprinting control region within the Kcnq1 locus harbors a methylation-sensitive chromatin insulator.
The mechanisms underlying the phenomenon of genomic imprinting remain poorly understood. In one instance, a differentially methylated imprinting control region (ICR) at the H19 locus has been shown to involve a methylation-sensitive chromatin insulator function that apparently partitions the neighboring Igf2 and H19 genes in different expression domains in a parent of origin-dependent manner. It is not known, however, if this mechanism is unique to the Igf2/H19 locus or if insulator function is a common feature in the regulation of imprinted genes. To address this question, we have studied an ICR in the Kcnq1 locus that regulates long range repression on the paternally derived p57Kip2 and Kcnq1 alleles in an imprinting domain that includes Igf2 and H19. We show that this ICR appears to possess a unidirectional chromatin insulator function in somatic cells of both mesodermal and endodermal origins. Moreover, we document that CpG methylation regulates this insulator function suggesting that a methylation-sensitive chromatin insulator is a common theme in the phenomenon of genomic imprinting.